Introduction
The study of interconnections of various blood parameters, such as serum markers, which reflect inflammatory alterations in the body, and peripheral hemopoiesis parameters is of considerable interest. It is common knowledge that severity of inflammation course at chronic diseases manifests itself with the degree of malfunction of the immune and hematopoietic systems in children. Some scientists claim that immune complex disorder of various organs and systems [1, 2] prevalent in the lesion focus of populations of anti-inflammatory cytokines is a trigger; this may cause increased permeability and malfunction of endothelium. These pathophysiological alterations support chronic inflammatory reaction characterized by the increased level of blood inflammatory response markers. Practicing physicians have to rely on a range of laboratory parameters, which are not capable of reflecting malfunction mechanisms of the studied system when separate. That is why analysis of blood as of a multitude of interconnected elements may promote better understanding of regulation mechanisms, appraisal of clinical laboratory data and functional capabilities [3] . Interconnection of alterations of serum parameters reflecting inflammatory reaction of the body (acute phase markers and iron metabolism parameters) and alterations revealed in children with nonspecific ulcerative colitis (NUC) by clinical and endoscopic examination remains insufficiently explored. The difficulty is that most of these parameters feature low specificity and are, therefore, insufficiently evidential for diagnostics (due to the lack of complex approach to their evaluation).
Patients and methods
We examined 78 children of 3-17 years of age, 38 of them had ulcerative colitis. The control group was comprised of 40 healthy children. Boys/girls ratio was 1:1. The average age of patients was 11.84 years. All children were undergoing inpatient examination and treatment at the gastroenterology department with hepatology group of the FSBI "SCCH" with diagnosis "Ulcerative colitis" (UC). Duration of the disease from diagnosis to the start of the trial varied from 6 months to 12 years. All patients were divided into groups according to the disease activity (low, moderate, high). UL activity was assessed as per the pediatric nonspecific ulcerative colitis activity index (PUCAI) [4] based on non-invasive evaluation of 6 clinical parameters: abdominal pain, rectal hemorrhage, stool consistency, number of defecations per day, number of nocturnal defecations and motion activity level. The index highly correlates with laboratory and endoscopic activity of the disease. All children underwent analysis of the blood stabilized with EDTA (calcium-sodium ethylenediaminetetraacete) using an automatic hematologic analyzer Sysmex 2000 I (Japan) to calculate parameters reflecting peripheral hemopoiesis (erythrocytes, erythrocyte indices, hemoglobin, leukocytes, platelets, platelet indices) [5] . Inflammatory markers and iron metabolism parameters (C-reactive protein (CRP), transferrin, iron) were studied in blood serum using a biochemical analyzer Unicell DxC 600 BD (USA). Blood serum was also analyzed with the help of immunochemical analyzer Access 2 (BD, USA) in order to determine ferritin and interleukin (IL) 6 concentration. Immune-enzyme analysis was conducted to determine hepcidin level (ELISA, IBL). The obtained data were processed with the help of statistics software SPSS 20.0 using a non-parametric method of analysis of variance. Null or alternative hypothesis of parameter spread was adopted according to the analysis results. Kruskal-Wallis test was used to compare 2 separate groups. ROC-analysis was used to evaluate sensitivity and specificity of laboratory tests (pic. 1). Comparative analysis of inflammation activity influence on hemopoiesis and evaluation of significance of inflammation markers and hemopoiesis given their sensitivity and specificity
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Results
We analyzed peripheral blood parameters, such as erythrocytes, MCV (mean corpuscular volume), MCH (mean corpuscular hemoglobin), MCHC (mean corpuscular hemoglobin concentration), hemoglobin level, number of leukocytes and platelets together with serum parameters changing in the setting of inflammatory reaction (CRP, IL 6, ferritin, iron, transferrin, hepcidin -a new laboratory parameter characterizing response of the body to inflammation and affecting iron metabolism) [6, 7] . According to the given tables (tb. 1), there is response of the hematopoietic system in case of inflammatory reaction of the body in the setting of ulcerative colitis in the form of moderate increase in the number of leukocytes, simultaneous reduction in the red blood indices (MCV, MCH, MCHC) characterizing functional status of hemopoiesis and insignificant alteration of the number of blood cells in comparison with healthy children (p<0.05). MCHC is the most significant erythrocyte index (pic. 2). Number of platelets and erythrocytes did not significantly differ from the corresponding indices in the group of healthy children (p>0.05). 0.000* Note. * -differences significant at p<0.05. All abbreviations are given in the main body.
We noted that blood serum transferrin and ferritin levels in NUC patients did not differ from the control group parameters significantly during the analysis of serum parameters. We established increase in the level of serum inflammatory response markers, in direct correlation with the increase in the inflammation activity degree at that. At the same time, we also noted reduction in hemoglobin and iron levels (pic. 3) -in direct correlation with the inflammation activity degree increase (p<0.05). Thus the most significant inflammatory response markers are IL 6 and hepcidin.
high activity (r=-0.46; p<0.05); between hepcidin and iron -in case of moderate and high activity (r=-0.55; p<0.05). Thus, hepcidin is capable of reflecting inflammatory alterations better than other parameters even if the disease activity is low (pic. 4), unlike a well-known parameter CRP, which is unable to fully reflect degree of inflammation activity. Given the data obtained during the detailed examination of patients with NUC, we established that this disease causes peripheral hemopoiesis alterations and that red blood indices are sensitive to inflammation with laboratory tests. Pic. 4. Serum hepcidin level (ng/ml) t different degrees of activity of nonspecific ulcerative colitis.
The obtained data may promote development of new approaches to inflammation activity determination at NUC and, possible, diagnostics of erythron disorders in the future [8] . We conducted comparative analysis of inflammation activity influence on hemopoiesis and evaluation of significance of inflammatory markers and hemopoiesis for clinical practice given their sensitivity and specificity. We analyzed all tests and selected those, which are most sensitive to alterations in the setting of inflammation. We used such selection criteria as area under the curve (AUC), sensitivity and specificity of tests given the confidence interval 95% (CI 95%), as tests with AUC of 0.8-1.0 and high sensitivity are considered to be of the best quality. Tb. 2 presents comparative analysis of the most significant laboratory inflammatory markers. Note. AUC -area under the curve.
According to the tb. 2 data, IL 6 and hepcidin have higher AUC index, therefore, they are capable of responding even to the slightest inflammatory alterations with a rather high level of specificity and sensitivity. CRP parameter may manifest itself with sufficient specificity only in case of moderate and high activity degree. Neither peripheral blood parameter features these data, which is why evaluation of peripheral blood parameters should not be conducted on a separate basis, but together with serum inflammatory response and inflammation activity degree markers.
Conclusion
Evaluation of laboratory parameters of inflammatory response and status of peripheral hemopoiesis at ulcerative colitis in children is an important issue of pediatrics, as singular laboratory tests are not capable of providing adequate approach to the evaluation of pathologic disorders in the body. The selected diagnostically significant inflammatory response markers, such as hepcidin and IL 6 may be used as basic inflammation activity evaluation criteria; CRP -as an additional criterion. Among the peripheral blood parameters (erythrocyte indices), preference ought to be given to the MCHC parameter for evaluation of possible erythron system disorders.
